ABSTRACT Two divergent isolates of turnip yellows virus (TuYV) were identified in pea and rapeseed. The nearly complete genome sequences of the virus isolates share 93.3% nucleotide identity with each other and 89.7% and 92.9% with their closest isolate from South Africa. Additionally, a turnip yellows virus-associated RNA was identified.
Contig extension using Geneious mapping to the reference tool (parameter, medium sensitivity/fast) resulted in the complete coding sequences and almost-full-genomic sequences for both TuYV isolates; they shared 93.3% nt identity to each other while sharing 89.7% and 92.9%, respectively, to the most closely related isolate, KU198395.
Pairwise comparisons of the amino acid sequences using MUSCLE (3.8.425) showed that some open reading frames (ORFs) are also highly divergent (P0 and P1), whereas others are not (CP and MP) ( Table 1 ) (7). The pea and the oilseed rape isolates' ORFs shared between 80.9% and 99.5% amino acid (aa) identities to each other and between 74.1% and 95.6% in comparison to their homologues of KU198395.
An additional contig of about 2.8 kb was found in the oilseed rape sample that shared 98% nt identity with the partial sequence of beet western yellows virusassociated RNA (BWYVaRNA) from the United Kingdom (GenBank accession number KF533709) (8) . Polerovirus-associated RNAs are single-stranded RNAs (ssRNAs) of ϳ2.8 to 3 kb and have two major ORFs. They replicate autonomously and appear to depend on a helper virus for aphid transmission by encapsidating within the virus coat protein (9) . They may increase the severity of disease symptoms. The full genome of 2,841 nt was assembled by mapping to the reference sequence with NCBI RefSeq accession number NC_004045 (10) , and we propose the name "turnip yellows virus-associated RNA" (TuYVaRNA) for this RNA. While TuYVaRNA shares 93% nucleotide identity with NC_004045 and 98% with the partial sequence from the United Kingdom, its genomic organization was similar to that of the other polerovirus-associated RNAs, containing three ORFs, with the first one containing an amber readthrough ORF.
To our knowledge, these are the first complete coding sequences of TuYV and the first report of TuYVaRNA from Germany.
Data availability. The complete coding sequences of the two German TuYV isolates and the full sequence of TuYVaRNA can be found in NCBI GenBank under accession numbers MK450519, MK450520, and MK450521. Raw sequence data are available in the Sequence Read Archive (SRA) under BioProject accession number PRJNA524397 and under BioSample accession numbers SAMN11026350 and SAMN11026351. 
